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A symplectic manifold is a manifold of dimension 2k with a closed 2-form a such that ak is nonsingular. If M2k is a closed symplectic manifold, then the cohomology class of a is nontrivial, and all its powers through k are nontrivial. M also has an almost complex structure associated with a, up-to homotopy.
It has been asked whether every closed symplectic manifold has also a Kaehler structure (the converse is immediate M2k with the fundamental class of the fiber not homologous to zero in N, then N is also a symplectic manifold. If, for instance, the Euler characteristic of the fiber is not zero, this hypothesis is satisfied. To do this, one must see that if there is a closed 2-form ai whose integral on a fiber is nonzero, then ai is cohomologous to a 2-form a which is nonsingular on each fiber. To find a, first find a 2-form /3, not necessarily closed, which is nonsingular on each fiber, and whose integral on each fiber agrees with that of al: this exists by convexity considerations. On each fiber, F, there is a form YF This construction, although it applies only to a narrow range of examples, nonetheless has a certain amount of flexibility. This leads me to make the CONJECTURE. Every closed 2k-manifold which has an almost complex structure T and a real cohomology class a such that a"k = 0 has a symplectic structure realizing T and a.
I would like to thank Alan Weinstein for pointing out this question and for helpful discussions.
